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ABSTRACT 
The obJective of this study was to determ1ne annual fixed 
costs of operating f1eld nurseries in Ohio differentiated by s12e 
of firm and spec1es of Plant. In the 50-acre nursery analyzed~ 
fixed costs per salable plant were Sll.31 for Taxus, S8.08 for 
Juniperus~ S7.56 for Viburnum~ S25.09 for Acer rubrum, S17.16 for 
Malus, and averaged S11.29 for all species. In the 200-acre 
nursery they were S4.90 for Taxus, S3.48 for Juniperus, S3.27 for 
Viburnum, S10.87 for Acer rubrum~ S7.43 for Malus~ and averaged 
S4.88 for all spec1es. This very significant increase in 
efficiency when going from the 50-acre to the 200-acre field 
nursery is attributable to the more efficient use of buildings~ 
machinery, and equipment of the large nursery over the small. 
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In addition to research, Drs. Taylor, Smith, and Hahn have 
appointments in the Ohio Cooperative Extension Service. 
2 
Fixed costs as a percentage of total costs in the 50-acre nursery 
ranged from 46% to 65%, and averaged 55% for all species. 
Comparable values for the 200-acre nursery were 30%, 52%, and 
39%. 
INTRODUCTION 
To make more informed decisions as to whether to enter, 
leave, or expand field production, nurserymen require production, 
marketing and financial information. In this paper, fixed costs 
for production of crops representing five categories of field-
grown production schemes and two sizes of nurseries in USDA Plant 
Hardiness Zones Five and Six are developed. 
Nurserymen throughout the United States have been gradually 
shifting from field to container production for many species of 
plants <15). Large companies and many individual nurserymen who 
traditionally have produced £~eld-grown stock have diversified 
operat~ons by shifting part of their production to container-
grown plants. Containers allow greater flexibility in production 
and marketing, and at least in some cases, are less expensive 
than field production <15). On the other hand, risk is reduced 
when plans are grow~ in the field. Field grown plants have 
greater buffering against variations in moisture, nutrients, and 
temperature. When subJected to conditions that would kill or 
severely damage container-grown plants with no overwintering 
protection, field-grown plants will often survive with little 
damage. It is also easier to ''hold-over" field grown plants 
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when market conditions are not favorable. Field production 
continues to produce the maJority of plants grown for the 
landscape. However, changes and competition in the industry make 
it imperative that nurserymen continually and systematically 
determine production costa. 
Production cost models have recently been developed for 
several species of plants in the Southern and North Central 
reg~ons of the U.S. <1,2,3,4,5,6,7,9,10,11,12,13,14,15,16> Most 
of these models, while providing excellent information for 
individual species, did not attempt to develop comprehensive 
models for complete nursery operations. Taylor, et al., 
developed a comprehensive model applicable to Plant Hardiness 
Zone 6 for container-grown crops representing five categories of 
container-grown production schemes and two sizes of nurseries 
(15). Badenhop and Phillips (2) developed a similiar study for 
field-grown crops in USDA Plant Hardiness Zones 7 and 8 
representing five categories of field-grown production schemes 
and two sizes of nurseries. Procedures and data developed by the 
two earlier comprehensive studies have proven useful and 
complementary to this study. 
The specific obJective of the study was to determine annual 
fixed costs of operating field nurseries jn Ohio differentiated 
by size of firm and species of plant. 
4 
MATERIALS AND METHODS 
In the study, two model £irms were synthesized using the 
conceptual framework o£ economic engineering wherein the "best 
proven practice" was included in each model. They were 
synthesized based on the Columbus, Ohio area. The complete model 
included developing an appropriate production cycle; schematic 
drawings of the physical layout, including buildings and 
irrigation system; lieta o£ equipment and other items; a complete 
sequence by month and year of nursery operational steps beginning 
w~th land preparation and ending with loading the finished 
product £or wholesale distribution; and budgets £or fixed and 
variable coats C15>. 
Data for this study were obtained from wholesale nurseries 
and nursery suppl~ers in Ohio during the late Autumn and Winter 
of 1984 and the Spring of 1985. Price quotations obtained were 
£or the 1985 production sea$~n. The basic goals in synthesizing 
the production facilities were to minimize labor expenses, £low 
and movement o£ plant material and equipment, maximize the number 
of salable plants and allow £uture expansion. 
The model small nursery was 50 acres with 40 acres o£ 
growing space and ~0 acres of production facilities, holding 
area, field bed area and roads. The large nursery was 200 acres 
in size with 175 acres of growing space and 25 acres o£ 
production facilities, holding area, field bed area and roads. 
Initial analysis £or the 50-acre nursery showed that basic 
equipment needed £or a modern 50-acre £ield nursery could 
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support a much larger operat~on. It was ascertained that it 
would take a nursery o£ at least 200 acres to use modern 
facilities and equipment in an economically efficient manner. 
We assumed that the two model nurseries would produce a 
diverse line o£ nursery stock. The length of the production 
cycle £or the different species grown will vary. Commonly grown 
nursery stock were divided into five cultural groups. While not 
all inclusive, the groups do permit a range o£ per unit costs to 
be developed as they relate to input costs and cultural £actors. 
For analytical purposes, we assumed that each cultural group 
would occupy 20% o£ the nursery area (i.e. 50-acre nursery = 8 
acres production plus 2 acres facility per group; 200-acre 
nursery= 35 acres production plus 5 acres £acLlity per group>. 
Annual sales capacity £or the 50-acre nursery would be 20,759 
plants and £or the 200-acre nursery 90,867 plants. For detailed 
analysis, one specific plant from each group was chosen as 
representative o£ the group. While Lt is recognized that other 
plants from each category would have somewhat different 
requirements, it was felt that the requirements would not vary 
significantly in cost £rom the representative plant. The five 
groups with some o£ their cultural characteristics are listed 
below: 
Group Plant 
I. SLOW GROWING EVERGREENS 
Taxus <species) 
Buxus <species> 
Cultural Characteristics 
18-24" salable plant 
12" B&B 
10.2 sq. ft. per plant 
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II. RAPID GROWING EVERGREENS 
Juniperus 
cl:u.nensl.s 
18-24" salable plant 
<var1.et1.esl 12" B&B 
horizontalis <varieties) 10.2 sq. £t. per plant 
Pinus strobus 
ThuJa <species> 
III. DECIDUOUS SHRUBS 
Viburnum <species> 
Forsythia <species) 
Weigela <species> 
Ligustrum <species) 
IV. SHADE TREES 
Acer rubrum <varieties> 
Acer platanoides 
<varieties> 
Quercus <species) 
Frax1.nus <species> 
Till.a <species) 
Gleditsia <species> 
V. ORNAMENTAL TREES 
18-24" salable plant 
12.. B&B 
11.9 sq. £t. per plant 
2" caliper 
24" B&B 
33.6 sq. £t. per plant 
Malus (£1ower;ing c;J:'ap) 5-6' <1 1/2 - 1 3/4" 
<species> caliper> 
Prunus <Ornamental plums> 20" B&B 
<species) 28.7 sq. £t. per plant 
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Costs were establ1shed £or all £actors of product1on 
including management and invested capital. In economic terms, 
costs associated with factors o£ production inputted by 
owner/operators are often referred to as 'opportunity costs' or 
the income these factors could have received if they were 
employed elsewhere. For example, owners could usually be 
employed as managers at other nurseries, and money invested in 
land, buildings, irrigation systems, and equipment could have 
earned interest if it had been placed in f1nanc1al 1nstitutions. 
Most nurser1es use cash rather than accrual account1ng 
procedures. For this reason, the analyses were completed on a 
"cash" basis. Analyses on a ''cash" basis do not g1ve a true 
economic picture of the cost of producing a plant as it does not 
take into account the time value of money from the time the plant 
is planted until it is harvested. The analyses do, however, g1ve 
a true estimate of the annual cost per salable plant. Another 
problem with cash accounting is taking into account the start-up 
per1od <i.e. the per1od from when costs are f1rst 1ncurred until 
salable plants are ready>. This paper d1d not attempt to assess 
costs or alternative actions for this period. 
Based upon cap1tal requirements for establ1sh1ng Ohio Field 
nurseries as previously reported <12,15>, annual fixed costs were 
determ1ned <Tables 3 and 3a>. Annual fixed costs per cultural 
group were then determined by dividing total fixed costs by five 
<Tables 4 and 4a>. Baaed on these figures, fixed costs per 
saleable plant were calculated <Tables 5 and 5a>. These analyses 
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allowed cost comparisons based on cultural practices and size o£ 
nursery. See Taylor et al. <15> £or deta~ls on speci£~c £ixed 
coats. Annual variable and total costs costs o£ producing three 
o£ the £ive cultural groups o£ plants are reported in companion 
articles 1n this publication <pages to ). 
RESULTS AND DISCUSSION 
Annual £ixed costs associated with capital including 
deprec1at1on, interest, and taxes were S124,868 per year £or the 
50 acre nursery. In addition there was S102,960 allocated £or 
general overhead and S6,678 £or interest on general overhead, 
insurance and taxes. Fixed costs £or the 50 acre nursery totalled 
S234,506 <Table 3). These costs were divided by £1ve and 
assigned to the respective production areas o£ the £ive plant 
groups with each group receiving an assessment o£ S46,902 <Table 
4). It was £elt that the ~o~~ reasonable way o£ assigning annual 
£1xed costs initially is by area. Once the physical facility is 
provided, £ixed costs are inc~~red at essentially the same amount 
regardless o£ how the nursery facility is used. 
On a per-salable-plant basis there was a considerable 
di££erence in annu~l £ixed costs among plant groups <Table 5). 
In the 50-acre nursery, they were: Sl1.31 £or Group I <Taxus>, 
$8.08 £or Group II <Juniperus>, $7.56 £or Group III (Viburnym>, 
S25.09 £or Group IV <Acer rubrum>, and $17.16 £or Group V <Malus. 
The average over all groups was $11.29. Fixed costs £or group IV 
plants were more than three times as much as £or group III. 
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These costs were proportionate to the number of salable plants 
per annum produced in allocated space. Fixed costs as a 
percentage of total costs ranged from 46~ to 65% in the 50-acre 
nursery and averaged 55% for the five groups <Table 5). 
For the 200-acre nursery, annual fixed costs associated with 
capital 1nvestment <depreciation, interest, insurance and taxes) 
were S270,110. An additional Sl63,425 was allocated for general 
overhead and S10,990 for interest on general overhead, insurance, 
and taxes making a total of $444,525 annual fixed costs for the 
200 acre nursery <Table 3a). Assessment per plant group was 
S88,905 <Table 4a). Fixed costs per-salable-plant were: S4.90 
for Group I, $3.48 for Group II, S3.27 for Group III, S10.87 £or 
Group IV, and S7.43 for Group V and averaged S4.88 £or all groups 
<Table 5a>. Fixed costs as a percent o£ total costs were 
considerably lower than £or the 50-acre nursery ranging from 30~ 
to 52% and averaged 39~ for all groups <Table 5a>. This lower 
percentage was associated with the lower capital requirement per 
salable plant capacity. 
Fixed costs per-salable-plant were substantially lower for 
the 200-acre nursery compared to the 50-acre. For Group I the 
difference was S6.41, for Group II S4.60, £or Group III S4.29, 
£or Group IV S14.22, and £or Group V S9.73 and averaged $6.41 £or 
all groups. This more than doubling in efficiency when going 
£rom the 50-acre to the 200-acre nursery is once again 
attributable to the more efficient use o£ buildings, machinery, 
and equipment o£ the large nursery over the small. 
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While many nurserymen and others concerned with the industry 
m1ght feel that the reported fixed cost figures ranging from 30% 
to 65% of total costs depending upon size of firm and species of 
plant might be high, these percentages are in line with those for 
similar industries with new facilities. 
Brumfield et. al. (8) in a synthesized analyses of overhead 
costs of greenhouse firms found fixed <overhead) costs as a 
percent o£ sales to range from about 45% to over 67% depending on 
size o£ firm and market channel. The values of this study are 
not directly comparable with Bru~£ield et. al. (percent of total 
costs versus percent of sales). However, i£ marketing costs and 
potential profit were taken into account so that a direct 
comparison could be made, the fixed costs from the Brumfield 
study, as a percent of total costs, would still be similiar to 
those reported in this study. Recent stueies on nurseries, 
however, did show lower £i~~~ costs as a percentage o£ total 
costs. 
Badenhop and Phillips {2). for USDA Plant Hardiness Zones 7 
& 8, showed fixed costs ranging from 37% to 48% o£ total costs in 
a 50-acre nursery and £rom 27% to 36% in a 100-acre nursery. 
Most of the differ~nce between the two studies could be accounted 
for by differences in budgeting. Bandenhop and Phillips did not 
provide for irrigation or drainage, two very expensive procedures 
provided £or in this study. They also allocated less £or nuraery 
overhead. Finally, they used different procedures for computing 
interest on investment. In comp~ting interest on depreciable 
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items, the calculations by Badenhop and Phillips were based on 
one-half the original value o£ depreciable items to reflect the 
recovery o£ those items through depreciation. In this study, 
interest was computed on the total cost o£ depreciable items. 
Taylor, ~· al., (15> in a study o£ container operations in USDA 
Plant Hardiness Zone 6 found fixed <overhead> costs as a percent 
o£ total costs to range £rom 37~ to 51~ depending on size o£ firm 
and number o£ salable plants. Analytical procedures in the 
Taylor, ~· al., study were identical to this study. The maJor 
difference in that study vs. this study is in the number o£ 
salable plants produced per year. In the container study, a 
nursery containing approximately 8 acres o£ growing space would 
produce about 95,650 salable plants per year, and a nursery 
containing approximately 16 acres o£ growing space would produce 
about 192,095 salable plants per year. Therefore, £ixed 
<overhead> costs were distributed over many more plants. Also 
capital requirements per salable plant capacity were much lower 
in the container nurseries. For the 8-acre <growing space> 
nursery, they ranged £rom S4.63 to S9.09 per capital requirement 
per salable plant capacity. In the 16-acre <growing space> 
nursery, they ranged £rom S3.71 to S7.39. As reported earlier, 
capital requirements per salable plant in this study ranged £rom 
S10.16 to $65.94 depending upon species o£ plant and size o£ 
field nursery <15). 
One o£ the maJor reasons £or the large di££erence in cap1tal 
requirements per salable plant capacity lies in the plant 
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rotations. The container nursery operated on a two year rotation 
while the rotations for this field study range from four years in 
The case of Group III <Viburnum) and Group V plants (Malus) to 
seven years ~n the case of Group I <Taxus) plants. 
Nurserymen having established facilities might well 
consider annual fixed costa to be lower than those reported here. 
This is especially true if they calculate depreciation and 
repa~rs on the original value of land improvements, buildings, 
machinery and equipment and i£ they place a low value on their 
own management input. Good management for planning purposes, 
however, dictates computing depreciation and repairs on the 
current value o£ facilities and equipment rather than on or~ginal 
cost. It also dictates placing a value on managerial time that 
would be comparable to salaries paid in competitive firms. 
SUMMARY AdD IMPLICATIONS 
Fixed costs per salable plant in the 50-acre nursery ranged 
from S7.56 to S25.09 and avere~ed S11.29. In the 200-acre 
nursery comparable costs were S3.27 to S10.87 and averaged S4.88. 
The greater than 100% gain in efficiency when going £rom the 50 
to 200 acre nurserr is attributable to more efficient use of 
buildings, machinery, and equipment. Fixed coats as a percentage 
of total costs in the 50-acre nursery ranged from 46% to 65% and 
averaged 55% for all species. Comparable values for the 200-acre 
nursery were 30% to 52%, and aversged 39%. Differences in fixed 
coats among plant resulted from a combination of space 
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requirements and the number o£ years a plant would be in 
rotat~on. 
Implications 
A comparison o£ total costs o£ producing "B & B" plants in a 
50-acre nursery ~n the £ield in USDA Plant Hardiness Zones 5 and 
6 with prices in producers# wholesale catalogs would undoubtedly 
show selling prices lower than total annual costs. In £act, a 
comparison o£ costs with prices £or the 200-acre £ield nursery 
would also, at best, show marginal returns. In £act, i£ one were 
to add costs o£ selling, very £ew producers would presently be 
charging enough to cover all costs, let alone pro£its. How then 
can producers continue to operate? The answer lies in how 
producers both exper~ence and compute costs. We have used the 
economic and accounting method which includes both explicit and 
implicit costs. Explicit costs are those that are paid directly 
and easily determined, e.g. cost o£ liners, soil media, 
polyethylene, chemicals, labor, etc. Implicit costs are those 
that are more di££icult to determine, such as the cost o£ equity 
capital and implied managerial salaries. The way these costs are 
determined varies signi£icantly £rom £irm to £irm. Well-
established nurseries are usually very accurate in determining 
explicit costs, but o£ten do not consider all implicit costs. 
They base their costs on "cash £low" and pro£it and loss on '*tax 
accounting.'" These established nurseries may have purchased land 
at low cost, be wor~ing with depreciated equipment and may be 
assigning low i£ any value to their management; in this case 
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determined costs would be at a much lower level than presented in 
this paper. Also~ as pointed out earlier, careful site selection 
could significantly reduce fixed (overhead> costs. However, if 
one were to start a new field nursery, in a ''normal" USDA Plant 
Hardiness Zone 5 or 6 site, costs would probably be very close to 
those presented here. 
For the industry, selling nursery products below ''account1ng 
costs .. implies that well-established nurseries, operating 
essentially debt free, would have strong staying power whereas 
those who have JUst started or are heavily in debt may not be 
able to survive, especially if they are relaying on the1r field 
operation to meet all overhead expenses. Second~ starting a 
field nursery (unless it were quite large) in USDA Plant 
Hardiness Zones 5 and 6 would probably not prove profitable 
unless items like buildings, equipment, machinery, m;anagement, 
etc., could be shared with c~!1er enterprises or unless selling 
prices of nursery products in the zones increased substantially. 
At current prices for nursery 9roducts, this study shows that the 
return on investment for establishing new, independently 
operating, field nurseries in USDA Plant Hardiness Zones 5 and 6 
would be marginal ~f not negative. 
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TABLE 1.--Plant Densitie-s and losses for Field Production of Nursery Plants 1n Ohio, 1985. 
Group Oescnptlon 
I Slow Growin9 Evergreens - Taxus 
11 Fast Grow1n9 Evergreens - Juniperus 
III Deciduous Shrubs -Viburnum 
IV Shade Tree - Acer Rubrum 
V Ornamental Tree - Halus 
Size of 
Salable 
Plant 
18-24' 
18-24' 
3-4' 
2" dia. 
Years 
In 
Rotation 
7 
5 
4 
5 
5-6'(1 1i2") 4 
*Sq. ft. per plant includes necessary perimeter roads. 
Spacing 
Between 
Rows 
44" 
44" 
48" 
96' 
%" 
Spactng 
1n 
Rows 
28' 
28' 
30" 
42' 
36" 
Sq. Ft. Plants 
Per Plant* Per Acre 
10.2 4,272 
10.2 4,272 
11.9 3,652 
33.6 1,298 
28.7 1,518 
**Assume 1/2 of loss between first and second year and remainder in last year of production. 
production would be left in the field. 
losses in the last year of 
Est. 
Percent 
Loss** 
15 
15 
15 
10 
10 
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TABLE 2.--Planting and Harv~sting Requirements for a 50 Acre* Field Nursery in Ohio, 1985. 
Propagation** Bedding Area*** Field Planting 
Rooted Acres Units Untts 
Plant U01 ts Cuttings Planted Planted Harvestl>d 
Group f>escn p t 1 on Stuck Planted Acres Per Year Per Year Per Year**** 
l Slow Growing Evergreens - Taxus 7,914 6,088 8 1.14 4,870 4,140 
II fast Growing Evergre~ns - Juniperus 11,107 8,544 8 1.60 6,835 5,810 
III Deciduous Shrubs - VIburnum 11,869 9,13ti 8 2.00 7,304 6,208 
JV Shade Tree - Acer Rubrum***X* 8 1.60 2,076 1,869 
v Ornamental Tree - Malus***** 8 2.00 3,036 2,732 
Total 30,890 23,762 40 8.34 24,121 20,759 
*50 total acres With 40 acres in f1eld grow1ng space, e~d 10 acres in production facilities, holding area, field bed area, 
roads, etc. 
**For each plant available for transplanting as a root~d cutting into the bedding area, it is ~stimated that 1.3 cuttings 
would need to be stuck in the propagation facility. 
***for ~ach plant availabl~ for transplant1n9 into th~ fi~ld, it is ~stimated that 1.25 rooted cutting~ would need to 
be planted 1n the bedd1n9 area. 
****Assume 1/2 dug in fall for Fall sal~s and o~erwinter1ng and 1/2 dug 1n th~ Spring. 
*****Shade and Ornamental Trees would be purchased as bare root liners for planting directly into the field. 
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TABlE 2a.--Planting and Harvesting Requ11ements for a 200 Acre* F1eld Nursery ir, Ohio, 1985. 
Propagation** Bedding Area*** F1eld Planting 
Rooted Acres Units Units 
Plant Ulll ts Cuttings Planted Planted Harvested 
Group Description Stuck Planted Acres Per Year Per Year Per Year**** 
I Slow Growing Evergreens - Taxus 37,710 26,700 35 5.00 21,360 18,156 
II Fast Growing Evergreens - Juniperus 48,594 'j7 ,380 35 7.00 29,904 25,418 
III Deciduous Shrubs - Viburnum 51,927 39,944 35 8.75 31,955 27,162 
IV Shade Tree - Acer Rubrum***** 35 ?.00 9,086 8,177 
v Ornamental Tree - Halus***** 35 8.75 13,283 11,954 
--Total 138,231 104,024 175 36.50 105,588 90,867 
*200 total acres with 175 acres in f1eld growing space, and 25 acres in production facilities, hold1ng area, field bed area, 
roads, etc. 
**For each plant available for transplanting as a rooted cutting 1nto the bedd1ng area, 1t 1s estimated that 1.3 cuttings 
would need to be stuck in the propagation facility. 
***For each plant available for transplanting into the field, it is estimated that 1.25 rooted cuttings would need to 
be planted in the bedding area. 
****Assume 1/2 dug in Fall for Fall sales and overwintering and 1/2 dug in th~ Spring. 
*****Shade and Ornamental Trees would be purchased as bare root liners for planting directly into the field. 
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Table 3.--Annual Fix~d Costs tDollars) for a 50 acre* Field Nursery in Ohio, 1985. 
Insurance 
Item Descnption Depreciation** Interest*** and Taxes**** Total 
Land Unimproved land 12,000 2,000 14,000 
+ Improvements Gradin9, tlltng, graveling, pond 5,182 13,819 2,303 21,304 
Subtotal 5,182 25,819 4,303 35,304 
Bulld1ngs 
Off1ce and restrooms 20' X 40' 1,260 3,360 685 5,305 
Plant and supply storage 40' X 50' 1,800 4,800 978 7,578 
Mact.tnery stora9e and shop 40' X 50' 1,800 4,800 978 7,578 
Polyhouse structures (5 ea) 200' X 2U' 1,242 1,657 338 3,237 
Subtotal 6,102 14,617 2,979 23,698 
Machinery and Equipment 
Tractor, 100 If' 100 If', diesel fuel 2,545 3,393 107 6,045 
Tractor, 34 HP (2 ea) 34 HP, gas fuel 2,611 3,481 110 6,202 
Articulated 4 wtreel Dr1ve Loader SW1nger 320 - lift cap. = 310001bs 3,420 4,560 144 8,124 
Tree spade 530P Handles 20",22",&24" + l1ft pads 3,821 1,019 32 4,872 
Forks. For front end loaders 99 132 4 235 
Plow 3 - 14 inch plows 235 314 10 559 
D1sk 8' wide 351 468 15 834 
Harrow 10' wide 59 78 2 139 
Cult1mulcher- bed area 10' wide 342 456 14 812 
Sprayr1g (boom sprayer} 100 gallon tank with 10' boom 181 169 5 355 
Trans.planter, 3 row 3-20 inch row bed transplanter 675 900 28 1,603 
Transplanter, one row Tree planter 450 600 19 1,069 
Permanent irri9ation/well pump 100 HP electric pump 1,638 4$368 138 6,144 
Inground 1rrigat1on/bed area PVC ptpe/valves 498 1,328 42 1,868 
Above ground irrigation/bed area Aluminum pipe/valve ... /sprinklerheads 329 220 7 556 
Inground Irrigation storage/holding PVC pipe/valves 311 829 26 1,166 
Above ground Irr. storage/holding Aluminum pipe/valves/sprinklerheads 433 289 9 731 
Traveler gun - field irrigation 450-500 gallons per mtnute 1,980 2,640 83 4,703 
Portable Irrigation pump 40 If' P.T.O irrigation pump/foot valve 38 51 i ~1 
A1rblast sprayer 300 gallon h1gh pressure on trailer 463 432 14 909 
Fertilizer injector (2 ea) 26 gallon injector - bed use 309 206 6 521 
Transplanter, 2 row 2-42 inch row field transplanter 504 672 21 1,197 
U Blade - f1eld 18• for undercutting 43 29 1 73 
Undercutter - bed Bed undercutter, so• blade, l1ft tines 37 34 1 72 
Fert1l12er s1dedresser 2 !"W sidedresser 90 120 4 214 
Cultivator, 2 row 2 row f1eld tultivator 219 204 6 429 
Wagon (4 ea) 4 wheel, farm wagon 712 94, 30 1,691 
Cultivator, 3 row 3 row bed cultivator 289 270 9 568 
Truck 1/2 ton pickup truck 2,427 1,618 51 4,096 
Pallets (181 ea) Wooden 977 261 8 1,246 
Handtools (20 sets) Miscellaneous 360 240 8 608 
St?eder Broadcast seeder 16 21 1 38 
Mower 7' - 3 blade mower 205 274 9 400 
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Table 3 Con't 
Insurance 
Item Description Deprecut ion** Interest*** and Taxes**** Total 
Flatbed Truck (112 un1t) 
Heating System for Propagat1on 
Gas fired unit heater - Hodine 
Fan Jet - Aane 
Ther1110s tat 
Set-up for propane 
Set-up for heating system 
Other propagation materials 
Misting system (3 ea) 
Pipe and nozzles 
Treated boards 
Heater cable 
Subtotal 
Total for Depreciation, Interest, 
Insurance and Taxes 
General Overhead 
Utili ties 
Licenses and bonds 
G&neral repairs and maintenance 
Advertising and printing 
Insurance, personneltt 
Travel and professional fees 
Adm1nistrative and managementtlt 
Hi scellaneous 
Subtotal 
Interest on General Overhead, 
Insurance and Taxes 
Total Annual Fixed Costs 
24 ft. flatbed, gas fuel 
200,000 BTU (input) 
Two stage 
Vent., reg., etc. 
Plywood, braces, bolts, etc. 
Htst-a-matic 
For misting system 
514" x a• x variable length 
Telephone, electric, gas t~at 
Buildings, grounds, roads 
Workmen's comp., FICA, health, unemp. 
Cler1cal, operator, supervisory, 
labor and off1ce supplies 
12% per annum for 6 months 
on a total of t111,297 
3,786 2,526 
99 132 
10 12 
4 5 
9 12 
9 12 
336 90 
135 36 
110 ~ 
141 38 
31,300 33,511 
------ ====== 
42,584 73,947 
79 
4 
t 
:t 
:t 
t 
3 
1 
1 
1 
1,055 
===== 
8,337 
6,379 
235 
22 
9 
21 
21 
429 
172 
140 
lBO 
65,866 
======= 
124,868 
6,200 
400 
7,060 
1,200 
19,200 
1,900 
66,000 
1,000 
102,960 
234,506 
*Fifty acre total, 40 acres growing space, 10 acres production facilities, holding area, field bed area, roads, etc. 
**Depreciation was estimated by dividing in1t1al cost adjusted for a 10% salvage value, by the years of useful life. 
***Interest costs were estimated by multiplying the initial value of land, building, equipment and machinery by the interest 
rate, 12i per annum. 
****Insurance and taxes. 
Land and improvements--Only taxes are assessed, at a rate of $20.00 per $1000.00 of market value. 
Buildings--Taxes assessed at a rate of $20.00 per $1000.00 of market value. rnsurance, $500.00 deductible, at 
$4.46 per $1000.00 of market value. Total for category, $24.46 per $1000.00. 
Machinery and equipment--Taxes are not assessed in state of Ohto on personal property. Insurance, $500.00 
deductible, at $3.78 per $1000.00 of initial value. 
tless than $0.50. 
Mlnsurance for personnel was estimated at 32% of salaries for owner/operator, supervisor, and clerical. 
tlt(Mner/operator = t30,000, Supervisor = $20 1000, Clerical = tlO,OOO, Supplies 1~ or $6,000. Total = $66,000. 
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Table 3a.-iAnnual fixed Costs (Dollars) for a 200 Acre* Field Nursery in Ohio, 1985. 
Insurance 
Item Description Depreciation** Interest*** and Taxes**** Total 
Land Unimproved land 48,000 B,OOO 56,008 
+ Improvements Gradir,g, tiling, gra11eling, pond 12,789 34,105 5,684 52,578 
Subtotal 12,789 82,105 13,684 108,578 
Buildings 
Office and restrooms 20' X 40' l ,260 3,360 685 5,305 
Plant and supply storage 40' X 50' 1,800 4,800 978 7,578 
Machinery storage and shop 40' X 50' 1,800 4,800 978 7,578 
Polyhouse structures (21 ea) 200' X 20' 5,218 6,958 1,418 13,594 
Subtotal 10,078 19,918 4,059 34,055 
Machinery and Equipment 
Tractor, 100 HP 100 HP, diesel fuel 2,545 3,393 107 6,045 
Tractor, 60 HP 60 HP, diesel fuel 1,838 2,450 77 4,365 
Tractor, 34 HP (4 ea) 34 HP, gas fuel 5,221 6,962 219 12,402 
Art1culated 4~h. Dr. Loader (2 ea) Swinger 220 - lift cap. = 2,0001bs 4,500 6,000 189 10,689 
Articulated 4~h. Dr. Loader (2 ea) Swinger 320 - lift cap. = 3,000lbs 6,840 9,120 287 16,247 
Tree spade (2 ea) 530P Handles 20",22", & 24" + liftpads 7,641 2,038 64 9,743 
Forks For front-end loaders 396 528 17 941 
Plow 3 - 14 inch plows 235 314 10 559 
Disk 8' wide 351 468 15 B34 
Harrow 10' wide 59 78 2 139 
CUltimulcher -bed area 10' wide 342 456 14 812 
Sprayrig (boom sprayer) 100 gallon tank with 10' boom 181 169 5 355 
Transplanter, 3 row 3-20 inch row bed transplanter 675 900 28 1,603 
Transplanter, one row Tree planter 450 600 19 1,069 
Permanent irrigation/well pump 100 HP electric PUM¥ 1,638 4,367 138 6,143 
lnground irrigation/bed area PVC pipe/val11es 1,557 4,153 131 5,841 
Above ground irrigation/bed area Aluminum pipe/valves/sprinklerhPads 782 522 16 1,320 
Inground irrigation storage/holding PVC pipe/valves 808 2,155 68 3,031 
Above ground irr. storage/holding Aluminum pipe/valves/sr~inklerheads 1,491 994 31 2,516 
Traveler gun - field irrigation 450-500 gallons per minute 1,980 2,640 83 4,703 
Portable irrigation pump 40 HP P.T.O irrigation pump/foot value 38 51 2 91 
Airblast sprayer 300 gallon high pressure on trailer 463 432 14 909 
fertili1er Injector (2 ea) 26 gallon injector 307 205 6 518 
Transplanter, 2 row 2-42 inch row field transplanter 504 672 21 1,197 
U-Blade - field 18" ~or undercutting 43 29 1 73 
Undercutter - bed Bed undercuttet 1 so• blade, lift tines 37 34 1 72 
f~rtilizer sidedress~r 2 row sidedresser 9(1 120 4 214 
Cultivator, 2 row (2 ea) 2 row field culti~ator 450 420 13 883 
!-lagon (8 ea) 4 wheel, farm wagon 1,424 1,899 60 3,383 
Cultivator, 3 row 3 row bed cultivator 289 270 9 5li8 
Truck (2 ea) 112 ton pickup truck 4,855 3,236 102 8,193 
Pallets (482 ea) Wooden 2,603 694 22 3,319 
Handtool~ (76 Sets) H1 see U aneous 1,368 912 29 2,30, 
Seeder Broadcast seeder 16 21 1 38 
Hower 7' - 3 blade mower 205 274 9 4S8 
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Table 3a Con' t 
Insurance 
I tea Descrip t 1 on Depreciation** Interest*** and Taxes**** Total 
Flatbed truck 
Heating System for Propagation 
Gas fired unit heaters (2 ea) 
Fan jet - Acme (2 ea) 
Thermostat (2 ea) 
Set-up for propane (2 ea) 
Set-up for heating system (2 ea) 
Other Propagation Materials 
Misting system (6 ea) 
Pipe and nozzles 
Treated boards 
Heater cable 
Subtotal 
Total for Depreciation, Interest 
Insurance and Taxes 
General Overhead 
Utili ties 
licenses and bonds 
General repairs and maintenance 
~ertising and printing 
Insurance, personneltl 
Travel and professional fees 
Administrative and managementtlt 
Hi scellaneous 
Subtotal 
Interest on General Overhead 
Insurance, and Taxes 
Total Annual F1xed Costs 
24 ft. flatbed, gas fuel 
2000,000 BTU (input) 
Two stage 
Vent., reg., etc. 
Pl~ood, braces, bolts, etc. 
Hi st-a-matic 
For misting s9stem 
51~· x a• x variable length 
Teleph~ne, electric, ga~ heat 
Building~, grounds, roads 
Workmen's comp., fiCA, health, unemp. 
Clerical, operator, supervisory, 
labor and office supplies 
1~ per annum for 6 months 
on a total of $183,169 
7,560 
199 
19 
8 
18 
18 
672 
270 
440 
567 
61,993 
------
84,860 
5,1)40 159 
265 B 
24 1 
11 t 
24 1 
24 1 
179 6 
72 2 
117 4 
151 5 
63,483 2,001 
------- ------
165,506 19,744 
12,759 
472 
44 
19 
43 
43 
857 
344 
561 
i'23 
--127,477 
-------
270,110 
9,200 
600 
12,200 
1,800 
30,400 
2,725 
104,500 
2,000 
163,425 
10,990 
444,525 
*Two hundred acre total, 175 acres grGWing space, 25 acres product1on facilities, holding area, field bed area, roads, etc. 
**Depreciation was estimated b9 dividing initial cost adjusted for a 10~ salvage ~alue, b9 the years of useful life. 
***Interest costs were estimated by multiplying the initial value of land, building, equipment and machinery by the interest 
rate, 12% per annum. 
****Insurance and taxes. 
land and improvements--Only taxes are assessed, at a rate of $20.00 per $1000.00 of market value. 
Buildings--Taxes are assessed at a rate of $20.00 per $1000.00 of market v~ ·e. Insurance, $500.00 deductible, at 
$4.46 per $1000.00 of aarket value. Total for category, $24.46 per SlOOO.uO. 
Machinery and equipment--Taxes are not assessed in state of Ohio on personal propert9. Insurance, $500.00 
deductible, at $3.78 per $1000.00 of initial value. 
tLess than iO. 50 • 
ttlnsurance for personnel was estimated at 32¥ of salaries for owner/operator, supervisors, and clerical. 
tltOwner/operator = $351000, 2 Supervisors@ $20 1000 ea. = $40 1000, 2 Clerical @ $10,000 = $20,000, Supplies 1~ or 
$~,500. Total = $104,500. 
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TABLE 4.--Summary of Annual Ftxed Costs (Dollars) of Operat1ng a 50 Acre* Fteld Nursery 10 Oh1o 1 1985. 
Group I Group II Group I II Group IV Group V 
ltem (Taxus) (Jun1perus) (Vtburnum) (Acer rubrum) (Malus) Total 
FJXed Cost 
Land and 1mprovements 7,061 7,061 7,061 7,061 7,061 35,304** 
Bu1ld1ngs 4,740 4,740 4,740 4,740 4,740 23,698** 
Mact,lnery and equipment 13,173 13,173 1;,173 13,173 13,173 65,866** 
General overhead 20,592 20,592 20,592 20,592 20,592 102,960n 
Interest on general overhead, 
wsurance, and taxes 1,336 1,336 1,336 1,336 1,336 6,67BH: 
Subtotal 46,902 46,902 46,902 46,902 46,902 234,506** 
Salable Plants per Year 4.140 5,810 6,208 1,869 2,732 20,759 
Annual F1xed Costs per Salable Plant 11.31 8.08 7.56 25.09 17.16 11.29 
*Total Nursery - 50 acre:, 40 acres of growtng space, 10 acrE's product1tH1 faclhtles, hold1n9 ~ f1eld bt"d area, roads, etc. 
**lnd1v1dual f1gures do not always add to the total due to roundtng. 
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TABLE 4a.--Summary of Annual Fixed Costs (Dollars) of Operating a 200 Acre* F1tld Nursery 1n Oh1o, 1985. 
Group I Group II Group III Group IV Group IJ 
Item (Taxus) (Juniper us) (Vl buTI'IUID) (Acer rubrum) (Malus) Total 
fixed Cost 
land and Improvements 21 '716 21 f 716 21 '716 21,716 21 '716 108,57f#j: 
Buildings 6,811 6,811 6,811 6,811 6,811 34,055** 
Machinery and equipment 25,495 25,495 25,495 25,495 25,495 127,477** 
General overhead 32,685 32,685 32,685 32,685 32,685 163,425** 
Interest on general overhead, 
insurance, and taxes 2,198 2,198 2,198 2,198 2,198 10,990** 
Subtotal 88,305 88,905 88,905 88,905 88,905 444,525** 
Salable Plants per Year 18,156 25,418 27,162 8,177 11,954 90,867 
Annual Fixed Cost per Salable Plant 4.90 3.48 3.27 10.87 7.43 4.88 
*Total Nursery- 200 acres, 175 acres of grow1ng space, 25 acres production facilities, holding & field bed area, roads, etc. 
**Individual figures do not always add to the total due to rounding. 
***Tree liners were purchased rather than propogated. Liner costs were included under materials. 
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TABLE 5.--Summary of Fixed, Var1able, and Total Costs (Dollar~) per Salable Plant of Operating a 50 Acre Fi~ld Nursery 
1n Ohio, 1985. 
Group I Group II Group III Group IV Group V 
(Taxus) (Jurllperus) (Viburnum) (Acer rubrum) (Malus) Averag~ 
Cost Percent Cost PerceM Cost Percent Cost Percent Cost Percent Cost P~rcNtt 
per of per of per of per of per of per of 
Salable "Total Salable Total Salable Total Salable Total Salable Total Salable Total 
Item Plant Cost Plant Cost Plant Cost Plant Cost Plant Cost Plant Cost 
F1xed Cost Items 
Land and Improve-
ments 1. 70 (10) 1.22 (10) 1.14 ( 9) 3.78 ( 7) 2.58 ( 7) 1. 70 ( B) 
Buildings 1.14 ( 7) .82 ( 7) .76 ( 6) 2.54 ( 5) 1.73 ( 5) 1.14 ( 6) 
Machinery and 
Equ1pment 3.18 (18) 2.27 (18) 2.12 (18) 7.05 (13) 4.82 (13) 3.17 (16) 
General Overhead 4.97 (28) 3.54 (28) 3.32 (28) 11.01 (20) 7.54 (20) 4.96 (24) 
Interest on General 
Overhead, Insur-
ance, and Taxes .32 ( 2) .23 ( 2) .22 ( 2) .71 ( 1) .49 ( 1) .32 ( 1) 
Subtotal 11.31 (65) 8.08 (65) 7.56 (63) 25.09 (46) 17.16 (46) 11.29 (55) 
Var1able Cost Items 
Propagat1on .66 ( 4) .27 ( 2) .26 ( 3) 
** ** 
.29 ( 1) 
Hatenals .98 { 5) .75 ( 6) .76 ( 6) 16.56 (30) 10.05 (28) 3.45 (17) 
Madun~ry and 
Equ1pmer1t 1.42 ( 8) 1.03 ( 8) .96 ( 8) 5.30 (10) 3.39 ( 9) 1.78 ( 9) 
Labor 2.75 (Hi) 2.13 (17) 2.21 (18) 5.97 (11) 5.10 (14) 3.02 (15) 
Interest on 
Operat1ng Capital .35 ( 2) .25 ( 2) .25 ( 2) 1.67 ( 3) 1.11 ( 3) .51 ( 3) 
Subtotal 6.16 (35) 4.43 (35) '1.44 (37) 29.50 (58) 19.65 (54) 9.05 (45) 
Total Costs per 17.47 (100) 12.51 (100) 12.00 (100) 54.58 (100) 36.82 (100) 20.34 (100) 
Salable Plant 
*Total Nursery - 50 acres, 40 acres of growing space, 10 acres production facilities, hold1ng & field bed area, roads, etc. 
**Tr~e liners were purchased ratt~r than propagated. Liner costs were included under materials. 
28 
TABLE Sa.--Summary of Fixed, Variable, and Total Costs (Dollars) per Salable Plant of Operat1ng a 200 Acre* F1eld Nursery 1n 
Ohi0 1 1985. 
Group I Group II Group III Group IV Group V 
(laxus) (Juniperus) {V1 bumum) (Acer rubrum) (Malus) Average 
Cost Percent C.ost Percent Cost Percent Cost Percent Cost Percent Cost Percent 
per of per of per of per af per of per of 
Salable Total Salable Total Salable Total Salable Total Salable Total Salable Total 
Item Plant Cost Plant Cost Plant Cost Plant Cost Plant Cost Plant Cost 
Fixed Cost Items 
Land and Improve-
ments 1.20 (13) .BS (12) .eo (11) 2.66 ( 7) 1.82 ( 7) 1.19 (10) 
Buildings .38 ( 4) .27 ( 4) .25 ( 4) .83 ( 2) .57 ( 2) .37 ( 3) 
Machinery and 
Equipment 1.40 (15) 1.00 (14) .94 (13) 3.11 ( 9) 2.13 ( 9) 1.40 (11) 
General Overhead 1.80 (19) 1.28 (18) 1.20 (17) 4.00 (11) 2.73 (11) 1.80 (14) 
Interest on General 
Overhead, Insur-
ance, and Taxes .12 ( 1) .08 ( 1) .08 ( 1) .27 ( 1) .18 ( 1) .12 ( 1) 
Subtotal 4.90 (52) 3.48 (49) 3.27 (46) 10.87 (30) 7.43 (30) 4.88 (39) 
Var1able Cost Items 
Propagatl on .20 ( 2) .11 ( 1) .10 ( 1) 
** ** 
.10 ( 1) 
Materials .94 (10) .77 (11) .77 (11) 13.88 (~) 9.02 (37J 3.07 (25) 
Machinery and 
Equipment .65 ( 7) .47 ( 7) .52 ( 8) 3.03 ( ~) 2.51 (10) 1.02 ( B) 
Labor 2.45 (26) 2.05 (29) 2.19 (31) 6.43 (18) 4.79 (19) 2.93 (24) 
Interest on 
Operatin9 t:api tal .25 ( 3) .21 ( 3) .22 ( 3) 1.40 { 4) .98 ( 4) .43 ( 3) 
Subtotal 4.49 {48) 3.61 (51) 3.80 (54) 24.74 (70) 17.30 ( 70) 7.55 (61) 
Total Costs per 9.39 (100) 7.09 (100) 7.07 (100) 35.61 (100) 24.73 (100) 12.43 (100) 
Salable Plant 
*Total Nursery- 200 acres, 175 acres of growing space, 25 acres production facilities, hold1ng & field bed area, roads, etc. 
**Tree liners were purchased rather than propagated. Liner costs were Included under mater1als. 
